Objective : This study proposes more objective methods for deciding the appropriate direction of the sylvian fissure dissection during surgical clipping in middle cerebral artery (MCA) bifurcation aneurysms.
Two Indices Affecting the Directions of the Sylvian Fissure Dissection in Middle Cerebral Artery Bifurcation Aneurysms INTRODUCTION
There are 3 basic surgical techniques for the dissection and clipping of middle cerebral artery (MCA) bifurcation aneurysms. First, the sylvian fissure can be opened from proximal to distal; second, from distal to proximal; and third, it can be opened through an incision of the superior temporal gyrus following a subpial resection depending on the presence of intra-parenchymal hematoma, the size and the projection of aneurysm and the length of M1. 8) 9) The trans-sylvian approach can efficiently expose the MCA lesions. During clipping surgery in MCA bifurcation aneurysms, the sylvian fissure can be opened proximally, followed by surgical approach from the carotid cistern to superficial sylvian cistern direction until the aneurysm is reached. Alternatively, the sylvian fissure can also be 
MATERIALS AND METHODS

Patient populations
We reviewed data of 36 consecutive patients with MCA bifurcation aneurysms who underwent clipping surgery at our institute from January 2011 to January 
Neuroimaging studies
We used coronal planes of 3-dimensional brain com- A p value of less than 0.05 was considered significant.
RESULTS
The M1 slope gap was 1.00 ± 0.42 mm in the group I and 4.39 ± 2.14 mm in the group II. The mean M1 angle was 9.36 ± 3.73° in the group I and 34.05 ± 16.71° in the group II (Table 1) .
M1 slope gap and M1 angles between Group I and II differed significantly by the Mann-Whitney test, a non-parametric test (M1 slope gap p < 0.05, M1 angle p < 0.05).
Illustrative case
Case I
A 48-year-old woman presented with drowsy mentality due to a ruptured left MCA bifurcation
aneurysm. It was difficult to expose the M1 vessel for proximal control through distal to proximal sylvian fissure dissection, so she is assigned to group I. The M1 slope gap was 1.31 mm and the M1 angles was 10.2° (Fig. 3) . We confirmed this in the intraoperative surgical view (Fig. 4) .
Case II
A 65-year-old woman presented with severe headache due to a ruptured right MCA bifurcation aneurysm. It was easy to expose the M1 vessel for proximal control through distal to proximal sylvian fissure dissection so she is assigned to group II. The M1 slope gap was 6.53 mm and the M1 angles was 51.7° (Fig. 5 ). We confirmed this in the intraoperative surgical view (Fig. 6 ).
DISCUSSION
MCA aneurysms account for 20-25% of all intracranial aneurysms, almost 80% of which occur at the MCA bifurcation. sure dissections. First, the sylvian fissure can be opened from proximal to distal dissection. Second, the sylvian fissure can also be opened from distal to proximal dissection in the retrograde direction starting from the identification of the cortical branches of MCA to main stem of the MCA arise. In the proximal 
CONCLUSION
The direction of M1 vessel is an important factor for M1 exposure during MCA bifurcation aneurysm surgery, and the direction of M1 vessel depends on the M1 angles and the M1 slope gap. They should be confirmed on a 3D-CTA preoperatively. We suggest that our results are useful in identification of M1 vessel for proximal control during surgical clipping, especially when the possibility of premature rupture is high in sylvian fissure dissection. So if the M1 slope gap is less than 1.42 mm or the M1 angle is less than 13.09°, proximal to distal sylvian fissure dissection is preferable to distal to proximal sylvian fissure dissection for M1 exposure.
